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Abstract: The basic mechanism of the corona preionization for excimer laser was investigated. This 
discharge electrode was a cylindrical corona discharge electrode, which consisted of a ceramic tube 
inserted a rod electrode and an outer 1/4-tube electrode. This result showed that the radiation time of 
mixture gas is shorter than that of Ne. The discharge characteristics of the Ar2 excimer laser had been 
investigated by a discharge system using a pair of the plasma electrodes. The electrodes consisted of a 
rod electrode covered by ceramic tube with a length of 730mm. The same electrodes were used as a 
cathode and anode. The electrode separation was 3mm to form the main discharge. The discharge 
current was almost constant as Ar pressure increases, but the applied voltage and the injected power 
increased. 
 


































































Table.1 Comparison of Preionization System 
 
 Merit Weak point 
Corona Uniform discharge 
High stability 
Long gas lifetime 
 
Low electron density
Spark High electron density Low stability 
Spattering 
Short gas lifetime 































それぞれ 1000 Torr ずつ封入し、C の充電電圧を
10kV、撮影条件としてシャッター時間を 50ns、サ
イ ラ ト ロ ン へ の ト リ ガ は パ ル ス 発 生 器






















































Fig.1 Schematic of Corona Discharge 
Electrode 






















































































































Fig.3 Waveforms of Applied Voltage and  
Discharge Current 






















Edge of Earth Electrode 
10mm
30mm 
Fig.4 Comparison of Optical Output 
Fig.5 Evolution of Corona Discharge  
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Fig.8 Waveforms of Applied Voltage and 
Discharge Current (2atm)  






































Fig.9 Waveforms of Applied Voltage and 
Discharge Current (5atm) 























Fig.10 Variation of Maximum Discharge Power 
for Ar gas pressure increase 
Electrode 
Fig.11 Axial view of discharge in Ar gas 
